**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 11021 (2004) : Methods for Determination of Dimethoate 
Residues in Food Commodities [FAD 1: Pesticides and 
Pesticides Residue Analysis] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS 11021 :2004 

Indian Standard 

METHODS FOR DETERMINATION OF DIMETHOATE 
RESIDUES IN FOOD COMMODITIES 

(First Revision) 

ICS 65.100.10 



© BIS 2004 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



June 2004 Price Group 2 



Pesticides and Pesticide Residue Analysis Sectional Committee, FAD 1 



FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Pesticides and Pesticide Residue Analysis Sectional Committee had been approved by the Agricultural and Food 
Products Division Council. 

This standard was first published in 1984. 

Dimethoate formulations are extensively used in agriculture for the control of many insect pests. Assessment of 
pesticides residues in food conunodities is therefore an important step in safeguarding human health. 

In the preparation of this standard, due consideration has been given to the limits of dimethoate residues laid under the 
provisions of Prevention of Food Adulteration Act, 1955 and the test methods are sensitive to the prescribed level of 

residues. 

This standard will enable the health authorities and others engaged in the field to follow uniform test procedure for the 
estimation of dimethoate residues in food commodities. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off numerical 
values (revised)'. 
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1 SCOPE 

l.l This standard prescribes spectrophotometric and gas 
chromatographic methods for the determination of 
dimethoate [0,0-dimethyl-S-(N-methyl carbamoyl 
methyl) phosphorodithioate] residues in foods. 

1.1.1 The spectrophotometric method may be adopted 
as a limit test for routine purposes and is generally 
applicable at 0.1 |ig/g (O.lppm) residue level, whereas, 
gas chromatographic method shall be the reference 
method with the limit of detection of 0.02 to 0.01 |ig/g 
(0.02-0.01 ppm). 

1.1.2 Though no set procedure for thin layer 
chromatography (TLC) is being prescribed, standardized 
TLC procedures may be followed, if necessary for the 
purpose of clean up, identification and confirmation of 
dimethoate residues. 

2 REFERENCES 

The following Indian Standards contain provisions which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated below: 



IS No. 
1070: 1992 



11380 (Parti): 
1985 



3 SAMPLING 



Title 

Reagent grade water (third 
revision) 

Methods of sampling for 
determination of pesticides 
residues: Part 1 Agricultural and 
food commodities 



The representative samples for the purpose of estimating 
dimethoate residues in foods shall be drawn in accordance 
with IS 11380 (Parti). 

4 PREPARATION OF SAMPLES 

4.1 Apparatus 



4.1.1 Waring Blender or Equivalent 

4.1.2 Rotary Vacuum Evaporator 

4.1.3 Chromatographic Column — 30 cm long, 1.5 cm 
inner diameter. 

4.1.4 Buchner Funnel 

4.1.5 Air Btower 

4.1.6 Water Bath 

4.1.7 Laboratory Shaker 
4.2 Reagents 

4.2.1 Methylene Chloride — Analytical reagent grade, 
glass redistilled. 

4.2.2 Anhydrous 3 A Alcohol — Mix 95 ml of redistilled 
absolute ethanol with 5ml of redistilled absolute methanol. 

4.2.3 Propylene Glycol 

4.2.4 Chromatographic Adsorbent — Silica gel, column 
chromatography grade (60-120 mesh). 

4.2.5 Activated Carbon 

4.2.6 Sodium Sulphate — Anhydrous. 

4.2.7 Hyflo Super-ceL 

4.2.8 Methanol — Analytical reagent grade, glass 
redistilled. 

4.2.9 n-Hexane — Analytical reagent grade, glass 
redistilled. 

4.2.10 Glycerine — 0.6 percent (v/v) in 3A alcohol. 
4.3 Extraction 

4.3.1 Fruits and Vegetables 

4.3.1.1 Transfer 50 g of the finely chopped fruit or 
vegetable sample into the blender jar. Add 200 ml of 
redistilled methylene chloride and 60 g of anhydrous 
sodium sulphate and blend at high speed for 5 min. Filter 
the extract through a Buchner funnel attached to 500 ml 
filter flask containing Whatman No. 1 or equivalent filter 
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paper overlaid with 0.5 cm layer of hyflo super-eel or 
equivalent filter aid. While filtering, apply vacuum 
cautiously until all the solution has percolated into the 
filtering flask. Return the filter cake back to the blender 
jar and blend further with 100 ml of redistilled methylene 
chloride and filter as before. Wash the blender jar and the 
filter cake twice with 50 ml portions of redistilled 
methylene chloride. The filtrate and washings collected 
in the filtering flask are further subjectedto clean up step 
in accordance with 4.4. 

4.3.2 Grains, Dry Fruits, Tea and Cured Tobacco 

4.3.2.1 Transfer 50 g of the fmely powdered sample into 
a 500 ml stoppered conical flask, add 200 ml of redistilled 
methylene chloride and shake vigorously for Ih, allow to 
stand overnight and transfer the mixture to the waring 
blender jar and carry out extraction as in 4,3.1.1. 

4.3.3 Oilseeds 

Transfer 50 g of the sample to waring blender jar, add 
200 ml methylene chloride and blend at high speed for 5 
min. Transfer the macerate to a 500 ml conical flask and 
allow to stand overnight. Transfer the mixture to the 
waring blender jar and* carry out extraction as in 4.3.1.1. 

4.4 Clean-Up 

4.4.1 To the filtrate obtained after extraction, as in 4.3, 
add 1.0 g of activated charcoal, shake vigorously for 
2 min, allow to stand for 2 min and filter through Whatman 
No. 1 or equivalent filter paper overlaid by a layer of 
anhydrous sodium sulphate and mounted on a Buchner 
funnel, collecting the filtrate in a 500 ml filtering flask. 
Transfer the filtrate to a rotary vacuum evaporator, add 3 
drops of propylene glycol and concentrate the extract to 
about 1 to 2 ml. During evaporation the temperature of 
the water bath should not be more than 40°C. To the 
residue in the evaporator flask add 50 ml of 15 percent 
aqueous methanol shake vigorously and transfer the 
solution to a 125 ml separating funnel. Wash the flask 
twice with 5 ml portions of 15 percent aqueous methanol 
transferring the washings to the separating funnel. Add 
40 ml of «-hexane to the separating funnel, shake well 
for 2 min and allow the phase to separate. Discard the 
upper hexane phase and wash the aqueous phase twice 
more with 10 ml portions of «-hexane discarding the 
hexane washings. Extract the aqueous layer thrice with 
20 ml portions of methylene chloride, combine the 
methylene chloride extracts and concentrate to about 3 to 
5 mlin a rotary vacuum evaporator. 

4.4.2 Prepare a chromatographic column containing 
10 g of silica gel using methylene chloride as the solvent. 
Transfer the methylene chloride solution obtained in 4.4.1 
quantitatively on to the column using 3-5 ml of methylene 



chloride. Elute the column with methylene chloride. 
Collect aboiit 200 ml eluate in 250 ml round bottom flask, 
add 10 ml of 0.6 percent (v/v) glycerine solution in 3 A 
alcohol and evaporate the solvent in a rotary vacuum 
evaporator. 

5 SPECTROPHOTOMETRIC METHOD 

5.1 Principle 

Dimethoate is subjected to alkaline hydrolysis 
and the resultant methylamine is determined 
spectrophotometrically after reaction with l-chloro-2, 4- 
dinitrobenzene, and measuring the absorbance at 520 nm. 

5.2 Apparatus 

5.2.1 Spectrophotometer 

5.2.2 Water Bath, maintained at 60 ± 20^C 

5.3 Reagents 

5.3.1 Methanolic Sodium Hydroxide — Dissolve 2 g of 
sodium hydroxide in 100 ml of absolute methanol. 

5.3.2 Chlorodinitrobenzene Solution — Recrystallize 
l-chloro-2, 4-dinitrobenzene by dissolving it in a 
minmium volume of 3 A alcohol, filtering the solution and 
addition of distilled water to get crystals. Again filter, wash 
with distilled water and dry in a desiccator. Prepare a 2 
percent solution by dissolving 0.2 g of this purified 
material in 10 ml of anhydrous 3A alcohol. Prepare fresh 
solution each time. 

5.3.3 Standard Dimethoate Solution — Dissolve 10 mg 
of dimethoate (99 percent pure) and make up to 100 ml 
in redistilled methylene chloride. Transfer 10 ml of this 
solution to a second 100 ml volumetric flask and make 
up to the mark with methylene chloride. This standard 
solution contains 10 jig dimethoate per millilitre. 

5.4 Estimation of Dimethoate Residues 

5.4.1 Dissolve and quantitatively transfer the residue 
obtained in 4,4.2 using 15 ml of 3 A alcohol, to a 25 ml 
volumetric flask, add 2 ml of methanolic sodium 
hydroxide solution and proceed for hydrolysis and colour 
development as given under 5.4.2. 

5.4.2 Preparation of Standard Curve 

Pipette 0, 0.5, 1 .0, 2.5, 5.0, 7.5 and 10.0 ml of the standard 
( 1 jig/ml) solution into a series of 1 50 ml of round bottom 
flasks. Dilute to 60 ml with methylene chloride, add 
10 ml of 0.6 percent glycerine solution in 3A alcohol and 
evaporate the solvent in a rotary vacuum evaporator 
keeping the flask in a water bath maintained at 40^*0. 
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Transfer the residue with 15 ml of 3 A alcohol 
quantitatively to a 25 ml volumetric flask, add 2 ml of 
methanolic sodium hydroxide solution, stopper the flask 
and hydrolyze by keeping the flasks in a water bath at 
60''C for 10 min with occasional shaking. Cool the flasks 
and add 0.5 ml of chlorodinitrobenzene reagent. Mix the 
contents and make up to the volume with 3 A alcohol. 
Read the absorbance of the resultant solution at 520 nm; 
against 3A alcohol as reference. Prepare the standard 
curve by plotting the absorbance against \xg of dimethoate. 

5.5 Expression of Results 

Report dimethoate residues in the sample by using the 
standard curve in terms of jig/g (ppm). 

6 GAS CHROMATOGRAPHIC METHOD 

6.1 Principle 

The dimethoate residue extracted from samples is 
dissolved in acetone and estimated by gas chromatograph 
equipped with thermionic or flame photometric detector. 
The content of dimethoate is determined by comparing 
the response with the response for a known standard of 
similar concentration. 

6.2 Apparatus 

6.2.1 Gas Chromatograph — A gas chromatograph 
equipped with thermionic or flame photometric detector 
is operated under the following suggested parameters. 
These parameters may be varied as per available facilities 
provided standardization is done. 



Recorder chart 
speed 

Retention time 
6.3 Reagents 



Column 



Column tempe- 
rature 

Injection port 
temperature 

Detector tempe- 
rature 

Gas flow rates 



Glass, 60 cm long and 4 mm i.d., 
packed with either 5 percent OV - 
1 1 or DC 200 - on 60-80 mesh gas 
chromQ 

165°C 

225°C 

200°C 

Nitrogen, 40 ml/min 
Hydrogen, 15 to 18 ml/min 
Air, 150 ml/min 



1 cm/min 



2.5 min approximately 



6.3.1 Acetone — Analytical reagent grade, glass 
redistilled. 

6.3.2 Standard Dimethoate Solution — Dissolve 10 mg 
dunethoate (pure) and make up to 100 ml in redistilled 
acetone. Prepare working standard solution of required 
concentration by dilutmg suitably an aliquot of the above 
solution with redistilled acetone. 

6.4 Procedure 

Dissolve the concentrated residue (see 4.4.2) in 5 ml 
acetone ahd inject 2.0 |il of this solution into the gas 
chromatograph. Identify the dimethoate peak by its 
retention time and measure the peak area. 



6.5 Calculation 

Dimethoate residue, ^g/g (ppm) = 






where 

M 
V 
A 



std 



peak area of sample; 
mass, in ^g, of standard injected; 
final volume of sample in ml; 
peak area of the standard; 
mass, in^, of the sample; 
^1 of sample injected; and 

100 



F = recovery factor =- 



Percent mean recovery 

NOTE — Percent mean recovery is determined by taking 
untreated control sample to which known amount of dimethoate 
is added and analyzed as described above. 

7 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and distilled 
water {see IS 1070) shall be employed in tests, 

NOTE — *Pure chemicals* shall mean chemicals that do not 
contain impurities which affect the results of analysis. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing 
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publication), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc: No. FAD 1 (1393). 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10002 
Telephones: 2323 0131, 2323 3375, 2323 9402 

Regional Offices: 

Central 



Eastern 



Western 



Branches 



Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

1/14 C.I.T. Scheme VII M, V.I.P. Road, Kankurgachi 
KOLKATA 700054 



Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 
Southern : C.I.T, Campus, IV Cross Road, CHENNAI 6001 13 



Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400093 



Telegrams: Manaksanstha 
(Common to all offices) 

Telephone 

(•2323 7617 
L2323 3841 

r 2337 8499, 2337 8561 
12337 8626,2337 9120 

J 60 3843 
160 9285 

r2254 1216,2254 1442 
12254 2519,2254 2315 

r2832 9295, 2832 7858 
12832 7891,2832 7892 



AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARIDABAD. 
GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
NALAGARH. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. VISAKHAPATNAM. 



Printed at Simco Printing Press, Delhi 



